Yolk sac failure in embryopathy due to hyperglycemia: ultrastructural analysis of yolk sac differentiation associated with embryopathy in rat conceptuses under hyperglycemic conditions.
Diabetes mellitus in pregnancy is associated with an increased incidence of various congenital anomalies that occur during organogenesis. Because a well functioning yolk sac is crucial to embryonic growth and development during this period, we performed an ultrastructural study of the effects of excess glucose (total glucose 750 mg/dl, osmolality 305 mOsm/kg) on pregnancy day 10 (Witschi stage 13) rat conceptuses cultured for 48 hr in heat-inactivated male rat serum with and without added d- or l-glucose. Embryos exposed to excess d-glucose demonstrated decreased conceptus size (P less than 0.001), and gross malformations in a dose-related fashion. The visceral yolk sac capillaries and vitelline vessels of conceptuses in excess d-glucose were sparse, patchy, and nonuniformly located. Ultrastructurally, the visceral yolk sac endodermal cells had reduced numbers of rough endoplasmic reticulum, ribosomes, and mitochondria. These obvious defects in yolk sac structure suggest that hyperglycemia during organogenesis has a primary deleterious effect on yolk sac function with resultant embryopathy.